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MATH21-R07: CONVEX AND NOI\SMOOTH ANALYSIS
Attempt all questions

_/-
Find the subdifferentia{of the function / at each x - 0 where

(c) f (x) - max{3 x,x2 , -2x},
(:d) f (x) - x2 + lx 13 + el'\.

Calculate the support function of the set

C - co{(0,0), (1,1), (-1,1)}.

+?*
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Find the rjrlco-nvolutienof,th€ real valued functions f and o defined on
-'E-'

IR as

(c) f (x): l and g(x) - -€', r"-'
(d) /(x) - 2x4 and, g(x) - x. -)

h lf f (x,y) = g(x *2y) and S@): xz -x, where x,y € IR., then find
Is the functionoff

6 Give

k

sitivel homo neous. Also, give an

t
3

example of a positi geneousv which rs not subadditive.

n ..\$42 MArH21-R07: coNVEx AND NoNSMoorH ANALysts
\,XV Attempt anv five questions.
Y4.jindbothcoSandcoSforasetSinIR2o",ffigeometricaIlywhere

lrtind faces and expor.a a..J;,lyf, 
*)' x > 0] u t(x' -e-*)'x > 0]'

c-tx €tR3:2xl +xZ +zx!<t,xz>0]. $=(lt l,l) _3. Find th. pgi..tion of (1,f,1lon the set

a
a

and normal CONCS of ClnCz a
4"

(Cr n C2) where

D _ D _ C.

* ( r,r, r)

C t)

ryKof\Yr
s)

6.

7.

8.

c7 tx s xs]
Cz=t*elR.3:-x1 Sx=].

For the sets C1 and C2 considered in Q. 6, find the tangent cone of .4
,4: IR3 -+ IR2 is defined as A(x) (xr, xz)

at orisin-l

€ IR3:x1
-e-,fu
6

where

such that
ffu' 6-

/

t

I
,)

Let C {(*r, x) : xl + *3 < 4]. Find a J


